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Art Unit: 2856 

DETAILED ACTION 
Information Disclosure Statement 

1 . In order to facilitate discussion on the information disclosure statement filed 04 
November 2004. those references which have been crossed off for various reasons have been 
designated with alphabetical and alphabetical-numerical notes in the margin of the infomiation 
disclosure statement. 

2. The information disclosure statement filed 04 November 2004 fails to comply with 37 
CFR 1 .98(a)(2), which requires a legible copy of each cited foreign patent document; each non- 
patent literature publication or that portion which caused it to be listed; and all other information 
or that portion which caused it to be listed. The office did not receive a copy, or did not receive 
a complete copy, of those references designated as references B, C, D, E, F, H, I, J, P, and 
A27. Therefore, these references have been crossed off and not considered by the office. 

3. The information disclosure statement filed 04 November 2004 fails to comply with 37 
CFR 1.98(a)(3) because it does not include a concise explanation of the relevance, as it is 
presently understood by the individual designated in 37 CFR 1.56(c) most knowledgeable about 
the content of the information, of each patent listed that is not in the English language. The 
references designated as references A, G, and A23 were not accompanied by a statement of 
relevancy and therefore have not been considered. 

4. The information disclosure statement filed 04 November 2004 fails to comply with the 
provisions of 37 CFR 1.97, 1.98 and MPEP § 609 because the references have not been 
properly cited in accordance with 37 CFR 1.98(b) which requires each U.S. application listed in 
an information disclosure statement must be identified by the inventor, application number, and 
filing date and each publication listed in an information disclosure statement must be identified 
by publisher, author (if any), title, relevant pages of the publication, date, and place of 
publication. The following references were not considered as they did not have the proper 
information in the citation on the information disclosure statement: K. L, M, N, O, Q, R, S, V, W, 
X. Y, Z, A1, A2, A3, A4, A5, A6, A7. A8, A9, A10, All, A12, A13, A14, A15, A16, A17, A18. 
A19, A20, A21, A22, A24, A25, A26, A28, A29, A30, A31, A32, A33, and A34. Applicant is 
advised that the date of any re-submission of any item of information contained in this 
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information disclosure statement or the submission of any missing element(s) will be the date of 
submission for purposes of determining compliance with the requirements based on the time of 
filing the statement, including all certification requirements for statements under 37 CFR 1.97(e). 
See MPEP § 609.05(a). 

5. Those US Applications designated as references T and U have been crossed off as the 
applications have matured into US Patents 6,507,945 and 6,658,429 respectively. The patents 
have been listed on the enclosed PTO-892. 

6. Those US references that were crossed off the Information Disclosure Statement filed 04 
November 2004 were crossed off, as they were duplicate citations. 

7. Applicant is also reminded that when the disclosures of two or more patents or 
publications listed in an information disclosure statement are substantively cumulative, a copy of 
one of the patents or publications may be submitted without copies of the other patents or 
publications, provided that it is stated that these other patents or publications are cumulative. 

8. In view of the overly large amount of information presented in the Information Disclosure 
statement, it is in the best interest of the Applicant to point out those references that are of 
particular interest in the present Application. 

Drawings 

9. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show every 
feature of the Invention specified in the claims. Therefore, the electrical connection including at 
least one electrode that is at least partially covered by a dielectric material (as found in claims 
1,11, and 25), the electrical connection including a base material and a performance tuning 
material that is different (as found in claim 1), the performance tuning material including a layer 
entirely overlying a base resonator material (as found in claim 7), the performance tuning 
material being dispersed within the base material (as found in claim 7), or combinations of the 
performance tuning material being a layer partially overlying a base resonator material, being a 
layer entirely overlying a base resonator material, being an intermediate layer in the resonator, 
and being dispersed within the base material (as found in claim 7), the performance tuning 
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material being employed as a layer that is continuous or intermittent, along edges of the 
resonator base material, within the interior of the resonator base material, or a combination 
thereof (as found in claim 23), must be shown or the feature(s) canceled from the claim(s). No 
new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate figure 
must be removed from the replacement sheet, and where necessary, the remaining figures 
must be renumbered and appropriate changes made to the brief description of the several views 
of the drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant 
will be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 112 

10. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

11. Claims 7, 8, and 10-26 rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Regarding claims 7, 8, and 10-26, the phrase "diamond-like" renders the claim(s) 
indefinite because the claim(s) include(s) elements not actually disclosed (those encompassed 
by "-like"), thereby rendering the scope of the claim(s) unascertainable. See MPEP 
§ 2173.05(d). 

Claim Rejections - 35 USC § 102 

12. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

13. Claims 1-3, 5-11, 16, and 22 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Ikegami et al. (US 5,918,354). 

Ikegami et al. discloses a sensor employing a mechanical resonator (see Figures) 
comprising: a resonator portion (tuning fork 2) for resonating in a fluid (air); an electrical 
connection (5, 6) between the resonator portion and a source of an input signal (inherent in use 
of tuning fork), including at least one electrode (5, 6) that is at least partially covered by a 
dielectric material (resin layer 9, see Figure 3). wherein the resonator portion, the electrical 
connection or both includes a base material (quartz) and a performance tuning material (resin 9) 
that is different from the base material, is relatively hydrophobic (inherent in the silicon resin 
disclosed) and exhibits a porosity of less than about 5% of its volume (inherent in the silicon 
resin disclosed). 

As for claims 2-3, Ikegami et al. clearly discloses utilizing a tuning fork as the 
mechanical resonator. 

As for claims 5 and 6, ikegami et al. clearty discloses utilizing a piezoelectric material 
(quartz) as the base material and the electrical connections including an electrode formed of 
chromium overlaid with gold (see column 8 lines 41-56). 

As for claims 7 and 8, Ikegami et al. clearly discloses the performance-tuning material 
including a polymer resin or hydrocarbon (see column 10 lines 35-45). 

As for claim 9, Ikegami et al. clearly discloses the performance-tuning material (layer 9) 
entirely overlying the base resonator material (see Figures and column 9 line 1 - column 10 line 
65). 

With regards to claims 10 and 12, Ikegami et al. clearly discloses a sensor employing a 
mechanical resonator (tuning fork 2) comprising: a resonator portion (tuning fork 2) including at 
least two tines adapted for resonating in a fluid and an electrical connection (5, 6, 16) including 
at least one electrode formed of a chromium metal overlaid with gold; wherein the resonator 
portion includes: a doped or undoped base material (quartz) that exhibits a dielectric constant 
that is substantially constant over a temperature range of at least about OX to about 100X 
(inherent in the use of quartz) and a performance-tuning material that is relatively hydrophobic 
(inherent in silicon resin 9 disclosed), exhibits a porosity of less than 5% of its volume (inherent 
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in the silicon resin disclosed) and is stable at about ISO^'C (inherent in silicon resin disclosed) 
and is different from the base material while being selected from the group of polymers (resin 9 
is a polymer), ceramics, metals, metal carbides or nitrides, diamond, diamond-like carbon, and 
combinations thereof 

With regards to claim 1 1 , Ikegami et al. discloses the at least one electrode is at least 
partially covered by a dielectric material (resin 9). 

With regards to claim 16, Ikegami et al. clearly discloses the performance-tuning 
material comprising silicones. 

With regards to claim 22, Ikegami et al. clearly discloses forming the resonator portion 
from a semiconductor wafer (see column 8 lines 54-68). 

With regards to claim 23, Ikegami et al. clearly discloses the performance-tuning 
material (layer 9) entirely overlying the base resonator material (see Figures and column 9 line 1 
- column 10 line 65). 

Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

15. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

16. Claims 13-15, 17-21, and 24-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ikegami et al. 
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With regards to claims 13-15, Ikegami et al. fails to disclose the base resonator material 
comprising lithium niobate, PZT, or gallo-germanate. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to provide the resonator of Ikegami 
et al. with any one of these materials as the base material as all are well known throughout the 
art of mechanical resonators for their excellent piezoelectric properties. Therefore, one of 
ordinary skill in the art would know to select the base material most appropriate for the 
environment in which the resonator is to be operated in. Furthermore, it has been held by the 
courts that the use of routine experimentation to determine prefenred materials and optimum 
ranges is not a patentable invention (see In re Allen 105 USPQ 233 (CCPA 1955), In re Boesch . 
- 617 F.2d 272, 205 USPQ 215 (CCPA 1980), and In re Leshin . 125 USPQ 416 (CCPA 1960)). 
With regards to claims 17-18, Ikegami et al. fails to disclose the performance-tuning material 
including one or a combination of two or more materials selected from the group consisting of 
polytetrafluoroethylene, fluorosilicone, polyethylene, polypropylene, silicon carbide, silicon 
nitride, diamond, diamond-like carbon, and combinations thereof. It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to substitute one of the above 
materials for the performance-tuning material (resin 9) disclosed by Ikegami et al. as all are 
well known materials with well known properties and Ikegami et al. clearly indicates at column 
10 lines 45-60 that other compounds such as organic hydrocarbons can be utilized in place of 
the preferred performance-tuning material (resin 9) disclosed. Furthermore, it has been held by 
the courts that the use of routine experimentation to determine preferred materials and optimum 
ranges is not a patentable invention (see In re Aller . 105 USPQ 233 (CCPA 1955), In re Boesch . 
617 F.2d 272, 205 USPQ 215 (CCPA 1980). and In re Leshin , 125 USPQ 416 (CCPA I960)). 

With regards to claims 19-21, Ikegami et al. discloses the claimed invention with the 
exception of the performance-tuning material specifically comprising a fluoropolymer, a ceramic, 
or a metal nitride. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to substitute one of the above materials for the performance-tuning material 
(resin 9) disclosed by Ikegami et al. as all are well known materials with well known properties 
and Ikegami et al. clearly indicates at column 10 lines 45-60 that other compounds such as 
organic hydrocarbons can be utilized in place of the preferred performance-tuning material 
(resin 9) disclosed. Furthermore, it has been held by the courts that the use of routine 
experimentation to determine preferred materials and optimum ranges is not a patentable 
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invention (see In re Aller . 105 USPQ 233 (CCPA 1955), In re Boesch , 617 F.2d 272, 205 USPQ 
215 (CCPA 1980), and In re Leshin , 125 USPQ 416 (CCPA I960)). 

With regards to claims 24-25, Ikegami et al. discloses the claimed invention with the 
exception of forming the performance-tuning material on the resonator before separating the 
multiple resonators from the wafer on which they were formed (see column 8 lines 54-67). It 
would have been obvious to one of ordinary skill in the art to reverse the application of the 
performance-tuning material and the resonator separating, as the end result is the same - that 
of having a resonator formed with a performance-tuning layer to protect it. One of ordinary skill 
in the art would recognize the advantages of forming the performance-tuning layer before 
separating as such would allow for a faster fabrication and better control on the overall 
application of the performance-tuning layer. Therefore, the switching of the order of forming the 
performance-tuning layer on the mechanical resonators would be an obvious variation based 
upon the machines available for forming the mechanical resonators and the final product 
desired. 

With regards to claim 26, the performance-tuning material of Ikegami et al. is inherently 
resistant to the absorption of oils due to the nature of the silicone resin formed as the 
performance-tuning material. 

Allowable Subject Matter 

17. Claim 4 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

Conclusion 

18. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

DeFonzo (US 4,282,499) discloses an optically tunable resonant structure. 
Khoshnevisan et al. (US 5,438,234) discloses a thin film micromechanical resonator 

gyro. 

MIcak et al. (US 2003/0119220 Al) discloses a micromechanical piezoelectric device 
with a performance-tuning material. 
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Kano et al. (US 5,936,159) discloses a semiconductor sensor having multi-layer 
movable beam structure film. 

Yamada et al. (US 2002/0190814) discloses a thin film bulk acoustic resonator and 
method of producing the same. 

Herb et al. (US 6,557,419 B1) discloses a zero TCF thin film resonator with a 
performance-tuning material embedded within the resonator 

Yamada et al. (US 6,936,837 B2) and Yamada et al. (WO 02/093740 Al) disclose film 
bulk acoustic resonators with performance-tuning materials. 

19. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Rose M. Miller whose telephone number is 571-272-2199. The examiner 
can normally be reached on Monday - Friday, 7:30 am to 3:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Hezron Williams can be reached on 571-272-2208. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be 
obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




RMM 

20 March 2006 




HEZRON WILLIAMS 
SUPERVISORY PATENT EXAMWER 
TECHNOLOGY CENTER 2800 



